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To all whom it may concern:

- Beit known that I, LEwis HALLOCK NASE[
a cltizen of the Umted States, residing at
Brooklyn, in the county of nga and State of
New York, have invented new and useful Im-
provements in. Explosive-Vapor KEngines, of
which the following 1s a specification.

In patents granted to me for improvements
in gas-engines, dated December 4, 1883, 1
have described a gas-engine adapted 0 Vapor-

ize a liquid fuel injected into the hot eylinder

to produce the required charge for operating
the engine, in connection with a storage-cham-

ber for the working-finid so produced, and i

means for conducting it into the power-cylin-
der. I have also described in said patents
the vaporization of liquid fuel introduced or
injected into a heated portion or chamber of
the engine-casing to form the working-fiuid
and conducting it from said chamber into the
working - ¢ylinder by the operation of the
valves, whereby the engine is adapted to gen-
erate and supply the working-fluid in sufficient

- quantities to form with the air a combustible
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charge for operating theengine asan explosive-
gas engine. My present improvements are
directed to the production of an explosive-
vapor engine having the same objects and ef-

fecting the same purpose by the vaporization

of volatile oil supplied to a chamber heated by
the waste heat of the engine.

The object of my improvements is to operate
an engine by vapor produced from a volatile
oil supplied at intervals in charges to the
power-cylinder, instead of using the gas from
the street-mains as the working-fluid,whereby

explosive-vapor engines may be used in piaces

where there is no provision for supplying gas

~ from street-mains,or for use in ships’ launches,
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or otherwise where it may not be desirable to
use illuminating - gas as the working -fluid;

but as the vapor produced from volatile oils
will condense rapidly and carry with it more
or less liquid particles into the engine, where
they must instantly be evaporated by contact
with the hot valves and cylinder, and thereby
render the charge variable, the operation of
the engine would thereby be rendered un-

steady, and thereby objectionable. My inven-
50 tion avoids this objection by delivering the !

| working-vapor direct from a boiler or pro-

ducer into the ecylinder in a dry and super-
heated condition. - For this purpose the sup-
ply-pipes must not only be arranged so as to
drain back into the vapor-producer, but must 55
enter the engine at a hot part, and thesupply-

‘pipes must be so protected as to attain a heat
from the engine sufficient to evaporate the
Tliquid particles as fast as they may condense
on the walls of the supply-pipes, and thus 6o
‘prevent liquid particles from being carried
‘into the engine. |

My invention embraces, in combination with
an engine operated by successive charges of
the vapor of a volatile liquid and air su ficient 6 5
to support its combustion in the cylinder, a
boiler for containing the oil and producing the
vapor by the waste heat of the engine, a

‘pressure-chamber for receiving and storing

the vapor for supplying the engine, arranged 7o
independent of the latter, means for supply-
ing or injecting the hquld fuel into the boiler,
the pipes which connect the engine with the
storage - chamber and the bmler being ar-
ranged to drain into the latter and deliver a 75

dry vapor to the engiune from a chamber hayv-

ing a capa,clty to respond to the demands
of the engine by automatic pressure. The
supply-reservoir is connected with the bot-
tom of the boiler, so that the liquid may 8o

“be forced out of it by the excessive pressure

of the vapor therein, and thereby lessen the
gquantity of the liquid evaporated, and regu-
late the quantity of the vapor formed and the
pressure of the same within the boiler. The 8g°
engine so combined with an oil-vaporizer ef-
fects the exclusion of the liquid particles,
with which the vapor is necessarily to some
extent laden, from the combustion -chamber
of the engine, and the latter 1s supplied with go
vapor from a pressure-storage chamber in di-
rect communication with the boiler and drain-
ing directly therein, 'The objects stated I at-
tain in the manner which I will now proceed

to describe, reference being had to the accom- 95

panymg drawmgs in which— -

Figure 1 represents in vertical sectional
elevatwn an explosive -vapor engine hav-
ing a _vapor - generating chamber or boller
heated by the engine in communication with 1co
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a iiquid;fnel~supp]y reservoir; and a’.pressure-

- Storage chamber adapted to contain a variable

volume of vapor in communication with said
engine generating-chamber and the engine-
valves; and Fig. 2, a horizontal section on the
liney y of ¥ig. 1, showing the vapor-generating

chamber or boiler of the engine and a portion

~ of the pipe which  communicates with the
- pressure-storage chamber of variable volume
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Independent of the engine. |

I have shown in connection with the evap-
orator or boiler a simple form of explosive
engine provided with a simple form of gov-
ernor for controlling the supply of vapor to

the engine-valves, using a charge of air at at-
-mospheric pressure; but my invention may be
applied to any gas-engine—as, for instance,to

the engine shown and described in the appli-
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cation for a patent filed by me May 8, 1884,
under Serial No. 130,786, which is a Slngle-

~aeting gas- englne
In the drawings which 1llustrate such en- |

gine, A representsthe cylinder; B, the piston,

~and C the rod connecting the plston with the
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crank-shaft . The main valve V is operated |

- by the eccentric # and rod v, so as to control
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the inlet of the air and vapor into the eylin-
der and the discharge of the waste products

therefrom. A vapor-supply valve, V', is simi-

larly connected and operated by the rod vy |
~and eccentric «’, the two valves being placed |
- side by side, and operating in chambers which
| commnmeate with the air, with vapor-supply

pipe, and with the combu&tlon chamber of the
cylinder.  The chamber of the valve V opens

at the t0p of the cylinder-head A’ at ¢, and

into the combustion-chamber B’ by the side
port, ¢, which is opened and closed by said
valve. The vapor-supply valve V' is of less
length than the valveV, and its chamber ex-

tends up and opens at ¢ 1nto the chamber f of
the valve V, and forms the vapor-supply pas-

- saged, isolated from the direct communication
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with the cylinder-chamber. The valve V' op-
erates a port, b, at the bottom of the vapor-
surply passage d which port ecommunicates
with an outside vapor -supply pipe, ¢, upon
which the governor 18 arranged for operatlng
the valve ¢/, which controls'the vapor-supply.
The gover nor is operated by the pulleys &’ A
from the crank-shaft E and connecting-gear.
In this construction the air required to com-

plete the combustible charge is sucked into the

cylinder by the action of the engine through
}the (%)assage 7, Whlch opens at the top eylinder-

ea

The fuel-boiler or evapor ntlng chamber H
may be formed within any suitable part of the
casing or frame of the engine where it will
recelve a sufficient heat to evaporate the oil
to form the working-vapor, the heat for this
purpose being derived through the walls of
the engine from the waste heat of the combus-
tion of the working-fuel. As shown, this fuel-
boiler H is upon the outside wall of the power-
cylinder, as cast therewith, having the inlet-
opening ¢, for the liquid fuel_? at the bottom,

531,079

and the outlet-opening 7, for the --V&pOI", at the -

top, which communicates with the bottom of

riable volume.

a pressure-storage chamber, D, having a va- yo
The boiler or evaporating-

chamber issupplied with a liquid fuel through
the pipe P, which connects the bottom of said

boiler with the bottom of a reservoir, I, hav-

ing an air-vent, /, and which may be placed

- at any desired distance from the engine, and
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at a height sufficient to cause the liquid to

freely low therefrom by g rav1ty 1nt0 the boiler,

but not to fill the latter. -
The volume of the 11q111d n the boﬂel I

' regulated by the pressure of the vapor gen-

erated therein, and in proportion to the de-

- greeof such pressure the liquid, W,therein will

be forced back into the supply-reservoir, so
that the level of the liquid, W', in the latter

| will at all times during the operation of the

engine be-higher than the level of the liquid
in the boiler. 1If thelevel of theliquid in the
reservolir be represented by the line m and
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that in the boiler by the line n, the height m go

n will 1ndicate the degree of the pressure of

the vapor in the boiler.
,To keep the reservoir T constantly SU pphed
with the liquid fuel, it is supplemented by an

~alr-tight reservoir, K,- having a pipe extend-

1ng into the reservoir 1, so as to act, upon the
principle of the well-known student’s lamp, to

maintain the supply in the reservoir, having

direct communication with the boiler.

“however, place this supplemental reservoir K
any desired distance from the reservoir I, and

construct it of any desired capacity, as shown

I may,

ICO

at K/, and connect it with the reservoir Ibya

pipe, P% provided with a cock, O/, so that the

level of the liquid in the reservoir I will be

governed by sald pipe.

The pressure - storage chamber D 18 con-
strueted so as to be capable of expanding and
contracting, according to the pressure of the
vapor therein, to give out by its contracting
pressure 2 sudden and free volume of the va-

por into the cylinder the instant the engine-
The chamber for this purpose

valves open.
may be of any suttable construction that will
adapt itself to a variable volume of pressure.
It may be formed by a flexible bag, such as
that used with the gas engine and the street-
main gas-supply pipe for the same purpose.
The chamber shown in the drawings consists

of a metal box, D', having a hopper-botitom,

and an inner circular partition, D? of less
height than the box D', whereby to form a
mercury-chamber, W, into which an inverted
hollow float or cup, D“’ dipsand forms a cover
for the Vapor-cha,mber. The space above the
inverted cup D’ communicates with the outer
alr by the opening [, and the space undersaid
cup forms the storage-chamber H" and con-
nects with the boiler by the pipe P°, so that
the condensation of the vapor will drain back
1nto the boiler. This chamber may be placed
any desired distance {rom the engine; but the
vapor-condueting pipes should be covered by

| @ non-conductor, P* to prevent as far as pos-
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sible the condensation of the vapor in the
pipes.  The pipe ¢, which carries the govern-
or-valve ¢, should be arranged so as to drain
into the pipe which connects with the storage-
chamber, and the latter is connected so as to
drain into the boiler. The boiler may, how-
ever, receive the drainage from the condensa-

tion direct from the vapor-supplying pipe F°,

and also from thestorage-chamber separately,
because to effect the desired result it 1s not

necessary that the storage-chamber should be

placed in the vapor-supply pipe, or that the
vaporshould flow through it to the engine; but
it must have free communication with the
boiler, or with the pipe leading therefrom.
In the arrangement of the pressure-storage
chamber which I have shown the vapor will
enter the storage-chamber through the pipe
P?, passing the governor-valve ¢/, and when
the engine-valves are open the float will fall
quickly and force the vapor back in the re-
quired volume through the same pipe and
through the governor-valve ¢ into the engine.
The closing of the engine-valves causes the
chamber to again fill and expand according
{o the quantity and pressure of the vapor gen-
erated in the boiler. | -
When the engine is noti in use, the o1l will
stand at the same level in the boilerand inthe
supply-reservoir. When the engine is work-
ing, the vapor will fill the chamber of the
boiler above the liquid and pass into and ull

the expansible pressure-chamber, and 1n pro-
portion to the pressure of the vapor generated

the liquid will be increased or diminished in
gquantity in the boiler, and thus regulate the
amount of surface of the liquid which 18 in

contact with the hot walls of the boiler,

and thus regulate the quantity of the fuel
evaporated. This regulating action 1s 1llus-
trated in the drawings by the lines m n, and
if m be the level of the liquid 1n the sup-
ply - reservoir and n that of the liquid in
the boiler, the latter will be under a press-
ure measured by the difference of level m
n. An increase of the vapor-pressure may

‘cause the levels to change to m’ #', which will

then represent the pressure of the vapor in
the boiler. Should the pressure increase sui-
ficient to force all the liquid from the boiler

intothesupply-reservoir, then the evaporation

of the liquid will practically stop until the

- pressure decreases sufficiently to allow the oil
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to again feed by gravity into the boiler. By
this means the pressureinthe boiler can never
be greater than that of the hydraulic head,
and the quantity of fuel evaporated will be
controlled by the quantity of the fuel in the
boiler. | R |
By making the supply-reservoir of large
surface in comparison with the volume of the
boiler the variations in the level of the liquid
in the supply-reservoir will not be very great,

and hence the pressure of the vapor in the

boiler will be constant enough to render the
pressure or discharging function of the stor-

age-chamber always active.

I have shown no means for igniting the

charge, as I may use any of the known meth-
ods by which such ignition may be effected.

I have shown an engine operating with a
charge at atmospheric pressure, but myinven- .

tion may be applied to any engine operating
to compress 1ts charge. |

Any suitable means for heating the engine-

‘casing preliminary to theoperation of the en-

gine may be employed. A convenient way,
when illuminating-gas can be obtained, 1s 10
supply and operate the engine with such gas
until it is sufficiently heated to produce 1its
own combustible vapor, as stated. If no such
supply can be obtained, the engine can be
started by means of a fuel-vapor generated
by an independent boiler or evaporator heated
by any suitable means; but I make no claim
herein to such means, as said means are de-

seribed and claimed in my pending application,

filed September 22, 1885, under Serial No.
177,849; or heat may be applied directly to
the engine-casing to heat the whole casing to

the temperature required to operate the en-

gine when its continued operation is effected

by supplying its ownfuel in the way described.
I claim— |
1. The combination, with the engine, of a

hoiler for containing a volatile oil formed upon

and heated by the waste heat of the engine,

b |

and a pressure-storage chamber for the work-
ing-vapor produced within said boiler, having
free communication with the boiler and engine-
valves, substantially as described, for the pur-
pose specified. * _

2. The combination, with the engine, of a
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boiler formed upon and heated by the waste

heat thereof, a pressure-storage chamber for
the working-vapor produced within said boil-

er, and a reservoir for supplying said boiler

with volatile oil, the reservoir and the boiler

being connected, so that the pressure of the

vapor in the latter will regulate the quantity

of the oil therein, and thereby regulate the
quantity of oil evaporated. : -
3. The combination, with the cylinder of an

‘explosive engine, of the boiler H, cast on the

side thereof and heated by its waste heat,

having the inlet-opening 4, for the supply of

oil at the bottom, and the outlet-opening j,
for the vapor at the top,a pressure-storage
chamber, and pipes connecting the latter with
the engine-valves, substantially as described,
for the purpose specified. '
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4. The combination, with the eylinder of an

explosive engine, of the boiler H, cast on the
side thereof and heated by its waste heat, a

pressure-storage chamber connecting there-

with and with the engine-valves, and a sup-
ply-reservoir arranged to automatically sup-
ply said boiler with a limited quantity of oil,
substantially as described, for the purpose
specified. o
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5. The combination, with the cylinder of an
explosive engine, of a boiler cast on the side

thereof and heated by its waste heat, a press-
ure - storage chamber connecting with said
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boiler and with the éngine-valves, and a sup-| In testimony whereof I have h‘ereunto seb
Pply-reservoir having communication with the | my hand in the presence of two subscribing’
bottom of said boiler, whereby the pressure | witnesges. |

of the vapor in the boiler will act to regulate LEWIS HALLOCK NASH.
5 the quantity of the oil exposed to its evap- Witnesses: .
orating-surfaces, substantially as herein set H. W. BRINCKERHOFF,

forth. ‘ | | | W. C. WESTERVELT.
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